Adipose Tissue and Extracellular Matrix Development by Injectable Decellularized Adipose Matrix Loaded with Basic Fibroblast Growth Factor.
There is a significant need for soft-tissue replacements in the field of reconstructive surgery. Decellularized adipose tissues were heparin crosslinked and loaded with basic fibroblast growth factor (bFGF). This injectable system was evaluated for its adipogenic and angiogenic capabilities for in vivo adipose tissue regeneration. Decellularized adipose tissues were harvested from the inguinal fat pads of C57BL/6J mice, minced, and heparinized before being loaded with bFGF. Decellularized adipose tissues without bFGF served as a control. In vivo adipose neotissue formation, neovascularization, and volume stability were evaluated over a period of 12 weeks. After 6 or 12 weeks, mice were killed and the newly formed adipose tissues, together with the contralateral endogenous adipose tissues, were harvested for gross, volumetric, histologic, and immunohistochemical analysis. Decellularized adipose tissues that were heparinized and loaded with bFGF induced significant de novo adipose neotissue formation, with progressive tissue growth and neovascularization from 6 to 12 weeks. The adipose neotissues exhibited mature adipose morphology and extracellular matrix that closely resembled that of the endogenous adipose tissue. In contrast, decellularized adipose tissues without bFGF induced limited adipose neotissue formation and were completely resorbed by the end of 12 weeks. This study demonstrates the high efficiency of heparinized decellularized adipose tissue matrix loaded with bFGF in promoting adipose neotissue formation and neovascularization with long-term volume stability.